Inhibition of retinoic acid catabolism by minocycline: evidence for a novel mode of action?
Retinoic acid (RA) represents an essential and highly potent endogenous retinoid with pronounced anti-inflammatory properties and potent anti-acne activity, and has recently been suggested to share a common anti-inflammatory mode of action with tetracycline antibiotics. We hypothesized that tetracyclines may directly interfere with RA homeostasis via inhibition of its local cytochrome P450 (CYP450)-mediated degradation, an essential component of tightly regulated skin RA homeostasis. To test this hypothesis, we performed controlled in vitro RA metabolism assays using rat skin microsomes and measured RA levels in a RA-synthesizing human keratinocyte cell line, both in the presence and in the absence of minocycline, a tetracycline popular in acne treatment. Interestingly, minocycline potently blocked RA degradation in rat skin microsomes, and strikingly enhanced RA levels in RA-synthesizing cell cultures, in a dose-dependent manner. These findings indicate a potential role for CYP-450-mediated RA metabolism in minocycline's pleiotropic mode of action and anti-acne efficacy and could account for the overlap between minocycline and RA-induced effects at the level of their molecular mode of action, but also clinically at the level of the rare side effect of pseudotumor cerebri, which is observed for both, RA and minocycline treatment.